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medical 

capsule body 2 is provided. The body fluids collected through the 
suction path 
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for 

transmitting the inspection result from the blood sensor 7 to the 
outside of a 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The perspective view showing the outline configuration of the medical-application capsule 
equipment of one example of this invention. 

[Drawing 2] The perspective view showing the outline configuration of a photon detection unit. 
[Drawing 3] The outline block diagram showing the hydraulic circuit within the body of a capsule. 
[Drawing 4] The outline block diagram showing the body fluid inspection circuit within the body of a 
capsule. 

[Drawin g 5] The outline block diagram of a photon detection unit. 

[Drawin g 6] The timing diagram for explaining the actuation which detects the existence of blood. 
[Drawing 7] The outline block diagram showing the condition that the body of a capsule was inserted in 
the inside of the body. 

[Drawin g 8] The perspective view showing the outline configuration of a analysis-of-a-spectrum unit. 
[Drawing 9] The outline block diagram of a analysis-of-a-spectrum unit. 
[Description of Notations] 

2 [ - A blood sensor (body fluid inspection means), 17 / - Transmitting section (transmitting means). ] - 
- The body of a capsule, 3 - A suction path, 6 ~ The micropump for suction (body fluid extraction 
means), 7 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the medical-application capsule equipment which is 

inserted in the inside of the body of the body, and inspects body fluid etc. 

[0002] 

[Description of the Prior Art] The sensor which senses biological information, such as concentration and 
a component, is formed in the outer wall of the body of a capsule whenever [ PH / of body fluid, such as 
blood in the living body and stomach juice, ] as shown in JP,62-133973,A, JP,2-159254,A, etc. as 
medical-application capsule equipment which is inserted in the inside of the body of the body, and 
generally inspects body fluid etc., and the radio pill of a configuration of transmitting the detecting 
signal from this sensor to an external receiving set by the telemetry, endoradio sonde, etc. are developed. 
[0003] 

[Problem(s) to be Solved by the Invention] Since the outer wall of the body of a capsule was equipped 
with the sensor which senses biological information by the exposure if it was in the thing of a 
configuration conventionally [ above-mentioned ], this sensor was held in the condition that it is always 
in contact with body fluid, such as blood in the living body and stomach juice, etc. Therefore, in the 
middle of [ until the body of a capsule arrives at the predetermined inspection purpose part in the living 
body, for example ], body fluid other than the inspection purpose part etc. adhered on the surface of the 
sensor, and even when the body of a capsule arrived at the predetermined inspection purpose part in the 
living body, there was a possibility that it might be left behind after body fluid other than the inspection 
purpose part etc. has adhered on the surface of a sensor. In this case, since biological information, such 
as body fluid of the inspection purpose part, was correctly undetectable, there was a problem to which 
the detection precision of biological information, such as body fluid, becomes low. 
[0004] Moreover, since only biological information in contact with the front face of the sensor 
conventionally exposed to the outside surface of the body of a capsule by the thing of a configuration, 
such as body fluid of the comparatively narrow range, was detectable, there was a problem that the 
range which can detect biological information, such as body fluid, was comparatively narrow. 
Therefore, there was a problem that the workability at the time of detecting biological information, such 
as body fluid of the comparatively large range, was bad. 

[0005] This invention aims at offering the medical-application capsule equipment which can aim at 
improvement in the workability at the time of detecting biological information, such as body fluid of the 
comparatively large range, while it was made paying attention to the above-mentioned situation and can 
raise the detection precision of biological information, such as body fluid. 
[0006] 

[Means for Solving the Problem] This invention possesses the body of a medical-application capsule 
inserted into a living body cavity, the suction path which attracts body fluid in this body of a medical- 
application capsule, a body-fluid extraction means attract and extract body fluid in said body of a 
medical-application capsule through this suction path, a body-fluid inspection means inspect the body 
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fluid extracted in said body of a medical-application capsule, and a transmitting means transmit the 

detection result from this body-fluid inspection means to the outside of the body. 

[0007] 

[Function] In the above-mentioned configuration, body fluid is attracted in the body of a medical- 
application capsule through a suction path, it extracts, and while inspecting the extracted body fluid with 
a body fluid inspection means, the detection result from this body fluid inspection means is transmitted 
to the outside of the body. 
[0008] 

[Example] Drawin g 1 thru/or drawing 7 show one example of this invention. 
[0009] Drawing 1 shows the outline configuration of the medical-application capsule equipment 1 
whole. In drawing 1 , two are a body of a capsule. The suction path 3 which attracts body fluid is 
established in the interior of this body 2 of a capsule. The end section of this suction path 3 is connected 
with the suction opening 4 arranged in the end section of the body 2 of a capsule, and the other end is 
connected with the effluent opening 5 arranged by the peripheral face of the body 2 of a capsule. 
[0010] The blood sensor (body fluid inspection means) 7 which is blood recognition equipment is 
interposed in the micropump 6 for suction (body fluid extraction means), and the downstream of this 
micropump 6 at the suction path 3, respectively. This blood sensor 7 detects the existence of the blood in 
the body fluid which flows the inside of the suction path 3. 

[001 1] In addition, temperature sensors, such as a thermistor, the temperature detector connected to this 
temperature sensor, and the comparator circuit connected to this temperature detector are established in 
this blood sensor 7. And it has the composition of detecting the existence of blood, by making the 
temperature rise at this time detect with a thermistor using the phenomenon which this reagent reacts 
with the catalase in blood, using perboric acid soda as a reagent, and is made to generate heat at the time 
of use of this blood sensor 7. 

[0012] Moreover, as shown in drawing 3 , the end of the liquid-sending way 8 is connected between the 
micropumps 6 and the blood sensors 7 in the suction path 3. The micropump 9 for impregnation is 
interposed in this liquid-sending way 8. Furthermore, the other end of this liquid-sending way 8 is 
connected with the micro bulb 10 for a change. 

[0013] One edge each of the reagent supply way 1 1 and the physiological saline supply way 12 is 
connected with this micro bulb 10 for a change. Moreover, the other end of the reagent supply way 1 1 is 
connected with the reagent tank 13 which holds reagents, such as perboric acid soda, and the other end 
of the physiological saline supply way 12 is connected with the physiological saline tank 14. And while 
in the reagent supply condition that between the liquid-sending way 8 and the reagent supply ways 1 1 
was connected with change actuation of the micro bulb 10, or the physiological saline supply condition 
that between the liquid-sending way 8 and the physiological saline supply ways 12 was connected, 
change actuation is carried out at either. In addition, this micro bulb 10 is always held in the state of the 
physiological saline supply with which between the liquid-sending way 8 and the physiological saline 
supply ways 12 was connected. 

[0014] Furthermore, the interior of the body 2 of a capsule is equipped with the transmitting section 17 
which built in the circuit section 16 and a sending circuit, respectively, while being equipped with the 
power source 15 of a cell etc. 

[0015] Moreover, the controller 31 and the blood sensor drive circuit 36 which were constituted by a 
microcomputer and its circumference circuit as shown in drawing 4 are connected to the power source 
1 5, respectively. This blood sensor drive circuit 36 is connected to the blood sensor 7. And while 
actuation of the blood sensor 7 is controlled by this blood sensor drive circuit 36, the detecting signal 
from the blood sensor 7 is inputted into this blood sensor drive circuit 36. 

[0016] Furthermore, the pump drive circuit 32 for inhalation built in the circuit section 16, the pump . 
drive circuit 33 for impregnation, and the valve-drive-electronics 34 grade are connected to the 
controller 31, respectively. Here, in the micropump 6 for suction, and the pump drive circuit 33 for 
impregnation, the pump drive circuit 32 for inhalation controls the drive of the micropump 9 for 
impregnation, respectively, and valve drive electronics 34 controls the transfer operation of the micro 
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bulb 10 for a change. 

[0017] Moreover, the blood sensor drive circuit 36 is connected to the transmitting sections (transmitting 
means) 17, such as a transmitting antenna, through operation part 37. And the detecting signal of the 
blood existence sent to the transmitting section 17 through operation part 37 from the blood sensor drive 
circuit 36 is changed and outputted to an electric-wave signal from this transmitting section 17. 
[0018] Furthermore, the receiving set which receives the electric-wave signal outputted from the 
transmitting section 17 is formed in the outside of the body. The receive sections 38 which receive the 
electric-wave signal outputted from the transmitting section 17, such as a receiving antenna, are 
established in this receiving set. This receive section 38 is connected to the display 40 through the data- 
logging section 39. 

[0019] On the other hand, drawin g 2 shows the outline configuration of the photon detection unit 18 
included in the interior of the body 2 of a capsule. The power source 23 of the transmitting sections 22, 
such as a photon counter 19, the drive circuit 20, operation part 21, and a transmitting antenna, a cell, 
etc. is established in unit body 18a at this photon detection unit 18, respectively. 
[0020] As shown in drawing 5 , the photon counter 19 is connected to the power source 23 through the 
drive circuit 20. And a photon counter 19 drives by this drive circuit 20, and the number of the photons 
from a coelome wall is detected by this photon counter 19. 

[0021] Furthermore, this photon counter 19 is connected to the transmitting section 22 through operation 
part 21. And a number of a photon of detecting signals sent to the transmitting section 22 through 
operation part 21 from the photon counter 19 are changed and outputted to an electric-wave signal from 
this transmitting section 22. 

[0022] Furthermore, the receiving set which receives the electric-wave signal outputted from the 
transmitting section 22 is formed in the outside of the body. The receive sections 42 which receive the 
electric-wave signal outputted from the transmitting section 22, such as a receiving antenna, are 
established in this receiving set. This receive section 42 is connected to the display 44 through the data- 
logging section 43. 

[0023] Next, an operation of the above-mentioned configuration is explained. 
[0024] First, the body 2 of a capsule is inserted in the inside of the body in taking orally, as shown in 
drawing 7 . And as shown in drawing 6 at the time of inspection which detects the existence of the blood 
in body fluid, the micropump 6 for suction is driven first and body fluid is attracted inside the body 2 of 
a capsule through the suction path 3. 

[0025] Furthermore, after body fluid suction, while changing the change actuation of the micro bulb 10 
into the reagent supply condition that between the liquid-sending way 8 and the reagent supply ways 1 1 
was connected, ON actuation of the micropump 9 for impregnation and the blood sensor 7 is carried out, 
respectively. And reagents, such as perboric acid soda in the reagent tank 13, are introduced into the 
suction path 3 through the liquid-sending way 8 with the drive of a micropump 9. 
[0026] The reagent introduced in the suction path 3 is mixed with the body fluid attracted previously. At 
this time, when blood contains in body fluid, a reagent reacts with the catalase in blood and generates 
heat. Therefore, it responds for whether being whether the temperature rise of the mixed liquor object of 
a reagent and body fluid is detected, and no, and the existence of blood is detected by the blood sensor 7. 
Here, when the condition that blood contains in body fluid is detected, the detecting signal is outputted. 
[0027] Moreover, after the detecting signal from this blood sensor 7 is inputted into the blood sensor 
drive circuit 36, the detecting signal of the blood existence sent to the transmitting section 17 through 
operation part 37 from this blood sensor drive circuit 36 is changed and outputted to an electric-wave 
signal from this transmitting section 17. 

[0028] Furthermore, the electric-wave signal outputted from the transmitting section 17 is displayed on a 
display 40 while being received by the receive sections 38, such as an antenna of an external receiving 
set, and recording it on the data-logging section 39. 

[0029] Inspection which detects the existence of the blood in this body fluid is repeatedly conducted 
after insertion of the body 2 of a capsule for every fixed time amount. Moreover, the location of the 
body 2 of a capsule is presumed from the elapsed time after insertion of the body 2 of a capsule by the 
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timer. In addition, the ultrasonic oscillation section may be prepared in the body 2 of a capsule, and you 
may make it the configuration which receives an echo from the outside of the body, and the body 2 of a 
capsule detects. Furthermore, the body 2 of a capsule may be equipped with a permanent magnet, and 
you may make it the configuration which the body 2 of a capsule detects with a magnetometric sensor 
from the outside of the body. 

[0030] Moreover, the photon counter 19 of the photon detection unit 18 drives for every fixed time 
amount after insertion of the body 2 of a capsule, and the number of the photons from a coelome wall is 
detected by this photon counter 19. Here, when there are the affected parts, such as cancer, in a coelome 
wall etc., the number of the photons detected by the photon counter 19 increases. Therefore, the 
existence of the affected parts, such as cancer, is detectable by detecting the number of these photons. 
[0031] In addition, a number of a photon of detecting signals detected by the photon counter 19 are sent 
to the transmitting section 22 through operation part 21, and are changed and outputted to an electric- 
wave signal from this transmitting section 22. 

[0032] Furthermore, the electric-wave signal outputted from the transmitting section 22 is displayed on a 
display 44 while being received by the receive sections 42, such as an antenna of an external receiving 
set, and recording it on the data-logging section 43. 

[0033] Then, if it is in the thing of the above-mentioned configuration, attract body fluid in the body 2 of 
a medical-application capsule through the suction path 3, extract, and while inspecting the extracted 
body fluid by the blood sensor 7 Since the detection result from this blood sensor 7 was transmitted to 
the outside of the body, when the body 2 of a capsule arrives at the predetermined inspection purpose 
part in the living body, blood other than the inspection purpose part can prevent being inspected by the 
blood sensor 7. Therefore, the precision of inspection which detects the existence of the blood in body 
fluid can be raised. Furthermore, since body fluid is attracted and it was made to extract, compared with 
the former, the existence of the blood in body fluid can be detected in the large range, and improvement 
in the workability at the time of detecting the existence of the blood in the body fluid of the 
comparatively large range can be aimed at. 

[0034] Moreover, drawing 8 shows the outline configuration of the analysis-of-a-spectrum unit 51 
which replaces with the photon detection unit 18 and is included in the interior of the body 2 of a 
capsule. The observation window part 52 and two or more lighting window part 53 - are prepared in the 
end section of unit body 51a at this analysis-of-a-spectrum unit 51. 

[0035] Moreover, while the photo detector 54 by which opposite arrangement was carried out is formed 
in the observation window part 52 inside unit body 51a, where opposite arrangement is carried out, the 
analysis-of-a-spectrum section 55 is formed in this photo detector 54. Furthermore, around the photo 
detector 54, each lighting window part 53 is equipped with the light emitting devices 56, such as light 
emitting diode (LED), respectively, where opposite arrangement is carried out. 

[0036] These light emitting device 56 - is connected to the drive circuit 57 as shown in drawin g 9 . This 
drive circuit 57 is connected to the power source 60 of a cell etc. Furthermore, it connects with the photo 
detector 54 at this power source 60. This photo detector 54 is connected to the transmitting sections 59, 
such as a transmitting antenna, through the analysis-of-a-spectrum section 55 and operation part 58. 
[0037] And after insertion of the body 2 of a capsule, when the analysis-of-a-spectrum unit 51 is used, 
the illumination light from light emitting device 56 ~ is first irradiated by the coelome wall. And 
incidence of the reflected light from this coelome wall is carried out to a photo detector 54, the output 
signal from this photo detector 54 is further inputted into the analysis-of-a-spectrum section 55, the 
analysis of a spectrum of the reflected light from a coelome wall is performed, and a diagnosis of the 
existence of blood, an activation-of-organization situation (metabolic turnover situation), and cancer etc. 
is performed. 

[0038] In addition, the various things of this invention for which deformation implementation can be 
carried out are natural in the range which is not limited to the above-mentioned example and does not 
deviate from the summary of this invention. 
[0039] 

[Effect of the Invention] Since according to this invention the suction path which attracts body fluid was 
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prepared in the body of a medical-application capsule and a body fluid extraction means to attract and 
extract body fluid in the body of a medical-application capsule through this suction path was established 
When the body of a capsule arrives at the predetermined inspection purpose part in the living body, 
while being able to prevent that body fluid other than the inspection purpose part etc. is inspected by the 
body fluid inspection means and being able to raise the detection precision of biological information, 
such as body fluid Improvement in the workability at the time of detecting biological information, such 
as body fluid of the comparatively large range, can be aimed at. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The body of a medical-application capsule inserted into a living body cavity, and the suction 
path which attracts body fluid in this body of a medical-application capsule, A body fluid extraction 
means to attract and extract body fluid in said body of a medical-application capsule through this suction 
path, Medical-application capsule equipment characterized by providing a body fluid inspection means 
to inspect the body fluid extracted in said body of a medical-application capsule, and a transmitting 
means to transmit the detection result from this body fluid inspection means to the outside of the body.. 



[Translation done.] 
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DRAWINGS 



[Drawin gJL] 




[Drawing 5] 
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